






















































































SURFACE-WATER STATIONS
PROJECT NUMBER: ND 00-001.

LOCATION: Statewide.

PERIOD OF PROJECT: Continuous.

PROJECT CHIEF: Russell E. Harkness. STATEWIDE

COOPERATING AGENCIES: (1) City of Dickinson; (2) Lower Heart Water
Resource District; (3) North Dakota Public Service Commission; (4) North
Dakota State Water Commission; (5) Oliver County Board of Commissioners;

(6) U.S. Department of Agriculture, Soil Conservation Service; (7) U.S.
Department of the Army, Corps of Engineers; (8) U.S. Department of the
Interior, Bureau of Reclamation; (9) U.S. Department of the Interior, Fish
and Wildlife Service; (10) U.S. Department of State, International Joint
Commission, Waterways Treaty Program; and (11) other Federal agencies of the
U.S. Department of the Interior for the development of the Missouri River
basin.

PROBLEM: The operation of existing water projects and the planning of
future work require the availability of accurate, unbiased streamflow and
water-level data. The data must be available in a timely manner in order to
assure efficient and effective operation of existing water projects. The data
also must be available over a wide range of space and time in order to provide
statistically accurate projections used for planning.

OBJECTIVES: Objectives are (1) to collect surface-water data needed
for assessment of water resources, operation of reservoirs or industries,
forecasting, disposal of wastes and poliution controls, compact and legal
requirements, and research or special studies; (2) to collect surface-water
data needed to accompany water-quality measurements; and (3) to collect
surface-water data needed for analytical studies at specific locations to
define statistical distributions of, and trends in, the occurrence of water
in streams, lakes, and reservoirs for use in planning and design.

APPROACH: Standard methods of data collection are used as described in
the U.S. Geological Survey techniques of water-resources investigations report
series. Partial-record gages are operated instead of complete-record gages
where dajly streamflow data are not required for the entire year. Discharge
or stage data will be obtained for the stations shown in figure 3. A station-
classification summary is given in table 3.

PROGRESS IN FISCAL YEAR 1990: A1l network data were collected on
schedule, and records were prepared for publication. One new continuous-
record streamflow station was installed and will begin operation in fiscal
year 1991. Artificial controls were installed at several streamflow stations.
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Table 3.--Station-classification summary

Number of
Station classification stations
Stream stations----—=--o oo ——————— 134
Continuous record:
Discharge and stage------————-—c g 84
Stage ONT Y == oo o e e e e ee 11
Stage and peak flow---=--ccccmm oo 3
Partial record:
Discharge (5easonal)-----———=-— o mm e 20
Stage only (s€as0Nal)——————— oo e 8
Peak (maximum) flow ONly=—=—ce o e 8
Lake and reservoir stations—-——--ee oo oo o e 13
Stage and contents—==-—= = m e 10
Stage ONnly--————c e e 3
Total 147
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PLANS FOR FISCAL YEAR 1991: The streamflow-station network will be
operated as scheduled. Cooperative work with State and Federal agencies to
upgrade controls at streamflow stations will continue. One streamflow station
will be discontinued.

REPORT PRODUCTS: U.S. Geological Survey, 1990, Water-resources data,
North Dakota, Water year 1989: U.S. Geological Survey Water-Data Report
ND-89-1, 397 p.

U.S. Geological Survey, Water-resources data, North Dakota, Water year
1990 (planned).
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GROUND-WATER STATIONS

PROJECT NUMBER: ND 00-002. TR
N e

LOCATION: Statewide. S IVENE e
L

PERIOD OF PROJECT: Continuous. et
STATEWIDE

PROJECT CHIEF: Russell E. Harkness.

COOPERATING AGENCIES: (1) North Dakota Public Service Commission; (2)
North Dakota State Water Commission; and (3) U.S. Department of the Army,
Corps of Engineers.

PROBLEM: Planning for management and development of ground-water
resources requires extensive knowledge of the occurrence and availability of
ground water and use of and impacts on the ground-water system.

OBJECTIVES: The first objective is to collect water-level data
sufficient to provide a minimum long-term data base. The data base is used
for continued observation of the impacts of climatic variation and man's
activities on the ground-water system. A statewide data base is essential for
efficient resource management. The second objective is to provide a data base
against which short-term records acquired in areal studies can be analyzed.

APPROACH: Evaluation of regional geology allows a general definition of
aquifer systems and their boundary conditions. Within this framework and with
some knowledge of (1) changes in the ground-water system in time and space and
(2) the hydrologic properties of the aquifers, subjective decisions can be
made in upgrading the statewide ground-water observation-well network. The
ground-water observation-well network currently consists of about 800 wells.
Of the 800 wells, about half are measured quarterly or more frequently and
half are measured annually. The network can be refined as data become
available and detailed areal studies of the ground-water system better define
the aquifers, their properties, and the stresses to which they are subjected.

PROGRESS IN FISCAL YEAR 1990: Al1l network data were collected on
schedule. Water-level data from a basic network of wells (fig. 4) were
prepared for publication.

PLANS FOR FISCAL YEAR 1991: Plans are to continue to operate the network
and to perform scheduled well maintenance. A review of the network will be
conducted in cooperation with the North Dakota State Water Commission. Some
adjustments will be made in the number of wells measured and in the frequency
of measurements to satisfy the needs of the major cooperator.

REPORT PRODUCTS: U.S. Geological Survey, 1990, Water-resources data,
North Dakota, Water year 1989: U.S. Geological Survey Water-Data Report
ND-89-1, 397 p.

U.S. Geological Survey, Water-resources data, North Dakota, Water year
1990 (planned).
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WATER-QUALITY STATIONS

PROJECT NUMBER: ND 00-003. CTEo T T
Byniaes
LOCATION: Statewide. B ENANZ ae
I eyl
PERIOD OF PROJECT: Continuous. el

STATEWIDE
PROJECT CHIEF: Russell E. Harkness.

COOPERATING AGENCIES: (1) City of Minot; (2) North Dakota Public Service
Commission; (3) North Dakota State Water Commission; (4) U.S. Department of
the Army, Corps of Engineers; (5) U.S. Department of the Interior, Bureau of
Reclamation; and (6) U.S. Department of the Interior, Fish and Wildlife
Service.

PROBLEM: MWater-resources planning and water-quality assessment require
a nationwide base level of relatively standardized information. For proper
planning and assessment of the water resources, the chemical and physical
qualities of surface water and ground water must be defined and monitored.

OBJECTIVES: Objectives are (1) to provide a national bank of water-
quality data for broad Federal and State planning and action programs and
(2) to provide data for Federal and State management of interstate and
international waters.

APPROACH: A network of water-quality stations will be operated to
provide chemical concentrations, loads, and time trends as required by
planning and management agencies.

PROGRESS IN FISCAL YEAR 1990: A1l network data were collected on
schedule where possible, and records are being prepared for publication.
Because of the continued drought, several streams went dry before all
scheduled samples could be collected. Surface-water stations where water-
quality data were collected are shown in figure 5.

PLANS FOR FISCAL YEAR 1991: Plans are to continue to operate the
network with a few cooperator-requested modifications, complete the review
of the Garrison Diversion Unit data report, and publish the report. Three
water-quality monitoring sites on Arrowwood National Wildlife Refuge will be
discontinued.

REPORT PRODUCTS: U.S. Geological Survey, 1990, Water-resources data,

North Dakota, Water year 1989: U.S. Geological Survey Water-Data Report
ND-89-1, 397 p.

U.S. Geological Survey, Water-resources data, North Dakota, Water year
1990 (planned).

29



"0661 Ul Pa193]j00 aiam elep Alijenb-lalem alaym SUOIIe)s 191eM-82€4INS JO SUOIJRI0T— G ainbi4

Arepunoq ujseq aBsujeiq

*.90, 40 50, xyeoud

Weweinseow ounisiedwo)] a
eb6BuUBIp UISBq JOAJY LINOSSIN mo SOpNjoY Jequinu 830|dwod
‘1I9qUINU UOPBIS POIBIASIGQY 00L8s0 JUGWOINSBOW JUOWIPOS A jJuoWeINSBOW [BOJWOYD & A
oBuupe.p ulsBq ABg UOSPNK mo
NOILVYNVIdX3
SHILINOTIN 09 0% oy o€ oz ot
sunos ) & = o
86 0860LY 66 J2tee] <00t -1t HLNOS <201
o6 | I 1
L.
o

wewensssw [8o160I0IGOIOIN 4

wawanseouw BojBol0|g 4

wmy xnors 395108 |

g
8

g

MINNESOTA §m~

L6,
005280,
gy Lswwos anvan

£01

lAriwv/
-90039E .

N

uojjeis 9y8 A

uoyB)s wWBeNg A

€961 '000'000°1:1 dvm 39ve
A3AUNS YOI90703D 8’0 =O¢uWWM0M

TR T

MO . ?.2

30



SEDIMENT STATIONS
PROJECT NUMBER: ND 00-004.

MY
jr'—jl-s-“-ﬁﬂ;.\

LOCATION: Statewide. ST
i —r lJ,',L‘_J L

‘*‘L_L‘_‘.L—_Eu

PERIOD OF PROJECT: Continuous.

STATEWIDE
PROJECT CHIEF: Russell E. Harkness.

COOPERATING AGENCIES: (1) U.S. Department of the Interior, Bureau of
Reclamation; and (2) other Federal agencies of the U.S. Department of the
Interior for the development of the Missouri River basin.

PROBLEM: Water-resources planning for intrastate, as well as interstate,
waters requires a standardized data base containing sediment transport
information. The information must be accurate, unbiased, and available to the
user.

OBJECTIVES: Objectives are (1) to provide a national bank of sediment
data for use in broad Federal and State planning and action programs and (2)
to provide data for Federal management of interstate and international waters.

APPROACH: A network of sediment stations will be operated to provide
spatial and temporal averages and trends of sediment concentration, sediment

discharge, and particle size of sediment being transported by rivers and
streams.

PROGRESS IN FISCAL YEAR 1990: A1l network data were collected and
analyzed on schedule. Data were collected and analyzed for partial-record
sediment stations (fig. 5).

PLANS FOR FISCAL YEAR 1991: Plans are to continue to operate the
network.

REPORT PRODUCTS: U.S. Geological Survey, 1990, Water-resources data,
North Dakota, Water year 1989: U.S. Geological Survey Water-Data Report
ND-89-1, 397 p.

U.S. Geological Survey, Water-resources data, North Dakota, Water year
1990 (planned).
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NATIONAL TRENDS NETWORK FOR ATMOSPHERIC DEPOSITION
PROJECT NUMBER: ND 00-005.

] V:‘E-J-IL,:‘“NL{rl—v )&
LOCATION: Statewide. *j; L;f_-f:‘q
__h_ U i S
PERIOD OF PROJECT: Continuous since October 1983. L P
STATEWIDE

PROJECT CHIEF: Xenneth L. Lindskov.

PROBLEM: 1In order to determine atmospheric fluxes within the hydrologic
system and man's influences on these fluxes, it is necessary to establish and
operate a nationwide, long-term network for monitoring atmospheric deposition
of selected chemical constituents.

OBJECTIVES: Objectives are (1) to establish and operate a nationwide,
long-term monitoring network to detect and measure levels of atmospheric
deposition and (2) to determine variations in atmospheric deposition that
occur on a week-to-week basis by collection of wet- and dry-deposition
products for analysis of elements and constituents that can contribute to the
chemical composition of surface waters.

APPROACH: Monitoring stations were operated at sites near Woodworth
and at Icelandic State Park as part of the National Trends Network (NTN).
Station equipment includes a wet/dry precipitation collector, a paper-chart
recording rain gage with event marker, and a weighing rain gage with an
electronic data logger as a backup gage. Stations will be maintained, and
on-site measurements of precipitation weight, specific conductance, and pH
will be made. Samples will be collected, processed, and submitted to the
National Atmospheric Deposition Program NTN Central Analytical Laboratory,
I11inois State Water Survey. Data will be verified and stored in the NWIS.
Results will be reported to the national program coordinator.

PROGRESS IN FISCAL YEAR 1990: Two atmospheric deposition stations were
operated. Records for 1989 are being published, and 1990 data are undergoing
prepubiication review. Digitally-recording rain gages were operated at
each station in addition to paper-chart recorders. The digitally-recorded
precipitation records were less affected by wind and vibrations.

PLANS FOR FISCAL YEAR 1991: Station operation will continue. Data will
be stored in NWIS files and published in the annual data report.

REPORT PRODUCTS: U.S. Geological Survey, 1990, Water-resources data,
North Dakota, Water year 1989: U.S. Geological Survey Water-Data Report
ND-89-1, 397 p.

U.S. Geological Survey, Water-resources data, North Dakota, Water year
1990 (planned).
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WATER-USE DATA ACQUISITION AND DISSEMINATION PROGRAM -

PROJECT NUMBER: ND 00-007. C;FEI;
L4
. iy
LOCATION: Statewide. IésthﬁF%“
. S g
PERIOD OF PROJECT: Continuous. R i =

PROJECT CHIEF: Kathleen M. Rowland. STATEWIDE

COOPERATING AGENCY: North Dakota State Water Commission.

PROBLEM: The water resources of North Dakota and the Nation are being
used more extensively each succeeding year. In North Dakota, competition
among users for available water resources in certain areas of the State has
increased. In order to manage the development of the resources and to project
future trends, planners and managers must be aware of existing patterns and
quantity of use.

OBJECTIVES: Specific objectives are (1) to collect site-specific data
to provide water-use information for the optimum utilization and management
of the State's water resources; (2) to store data collected so they may be
retrieved at national, regional, and various local levels; and (3) to
disseminate water-use data to compliement data on availability and quality
of State and national water resources.

APPROACH: As an integral part of the water-permit program, the North
Dakota State Water Commission collects site-specific water-withdrawal
information from an annual inventory of permitted water users. Information
on water withdrawals is stored in the following categories: public supply
(includes municipal use and rural water systems), irrigation, and self-
supplied commercial and industrial (includes mining and thermoelectric).

The North Dakota State Water Commission and the U.S. Geological Survey
conduct an ongoing cooperative program to contribute data to a U.S. Geological
Survey national water-use data base. The North Dakota State Water Commission
furnishes annual water-withdrawal information to the U.S. Geological Survey by
magnetic tape. After the site-specific data are converted from State water-
use categories to national water-use categories, the data are reformatted and
stored in the U.S. Geological Survey's State Water Use Data System (SWUDS) and
in the National Water Use Data System (NWUDS). As needed, amounts of nonper-
mitted water withdrawals for rural-domestic use and for agricultural use will
be estimated based on human and animal population and per capita use.

PROGRESS IN FISCAL YEAR 1990: MWater-use data for 1989 were obtained from
the North Dakota State Water Commission. Preparations began for obtaining
water-use data for the 1990 national water-use report. Site-specific
withdrawals continued to be monitored.
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PLANS FOR FISCAL YEAR 1991: The remainder of the water-use data needed
for the 1990 national water-use report will be obtained from the North Dakota
State Water Commission. Data will be checked and entered into the site-
specific State water-use data base. An aggregated water-use data base will
be added to the District's computer so that the data can be grouped into
county and hydrologic unit divisions for final processing before submittal
to headquarters. Site-specific withdrawals will continue to be monitored.

REPORT PRODUCTS: Bader, C.D., No date, Trends in water use and estimated
water use for North Dakota, 1985: North Dakota State Water Commission
Information Series No. 34, 12 p.

Patch, J.C., and Haffield, N.D., 1982, Estimated use of water for North
Dakota, 1982: North Dakota State Water Commission Information Series No. 33
(map).

Smith, M.L., and Harkness, R.E., No date, Water use in North Dakota,
1980: North Dakota State Water Commission Information Series No. 31 (map).

U.S. Geological Survey, 1990, National water summary 1987--Hydrologic

events and water supply and use: U.S. Geological Survey Water-Supply Paper
2350, 553 p.

Wesolowski, E.A., Estimated use of water in North Dakota in 1985 and
trends during 1960-85: U.S. Geological Survey Water-Resources Investigations
Report 89-4003, 1 p. (in press). .
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BOARDS AND COMMISSIONS
PROJECT NUMBER: ND 73-064.

LOCATION: Bismarck, North Dakota.
PERIOD OF PROJECT: Continuous.

PROJECT CHIEF: William F. Horak.

COOPERATING AGENCIES: Other Federal agencigs.

PROBLEM: To coordinate water-resources activities with international,
other Federal, State, and local agencies, District personnel participate on
numerous boards and commissions. Participation frequently includes compiling,
publishing, and disseminating meeting minutes or researching special concerns
of participating agencies.

OBJECTIVES: Primary objectives are (1) to assure impartial Federal
representation on the International Souris River Board of Control
(International Joint Commission), the Souris River Bilateral Water-Quality
Monitoring Group, and the Yellowstone River Compact Commission and (2) to.
supply accurate, unbiased information to boards and commissions.

APPROACH: Chair the meetings and provide administrative support to the
Yellowstone River Compact Commission. Serve as member for the United States
to the International Souris River Board of Control and the Souris River
Bilateral Water-Quality Monitoring Group. Furnish information requested by
members of the International Souris-Red River Engineering Board.

PROGRESS IN FISCAL YEAR 1990: A11 meetings of the Souris River Board of
Control, the Souris River Bilateral Water-Quality Monitoring Group and its
task forces, and the Yellowstone River Compact Commission were attended. The
Yellowstone River Compact Commission annual report was published.

PLANS FOR FISCAL YEAR 1991: Plans are to continue to participate in

board and commission meetings and to prepare the annual report of the
Yellowstone River Compact Commission.

35



HEAT AND WATER TRANSFER MODEL FOR SEASONALLY FROZEN SOILS IN NORTH DAKOTA
PROJECT NUMBER: ND 85-131.

LOCATION: Eastern Dickey County, southeastern
North Dakota.

PERIOD OF PROJECT: October 1984 to September 1989,

PROJECT CHIEF: Douglas G. Emerson.

COOPERATING AGENCY: North Dakota State Water Commission.

PROBLEM: Snow cover is an important manageable water resource of the
northern prairies. To take full advantage of this water resource, an
understanding of the processes of runoff and water movement into and through
seasonally frozen soils and an operational procedure to quantify these.
processes are needed.

OBJECTIVES: Objectives are (1) to develop a physically based model for
simulation of flow through seasonally frozen soils, (2) to measure hydraulic
properties of soil types in a study area and collect meteorologic and hydro-
logic data for verification of the model, (3) to use the model concurrently
with the data-collection process to evaluate sensitivity of the model to
variations in soil hydraulic properties and driving variables, and (4) to
couple the model to the U.S. Geological Survey's precipitation-runoff modeling
system.

APPROACH: A physically based heat and water transport model for
seasonally frozen soils will be developed. Data collection will consist of
measuring the necessary parameters to verify snow accumulation and melt, soil
freezing and thawing, and soil water content.

PROGRESS IN FISCAL YEAR 1990: The report "Instrumentation and Data for a
Study of Seasonally Frozen Soil in Southeastern North Dakota" was pubiished.
The report "Heat and Water Transfer Model for Seasonally Frozen Soils" has
been returned from Headquarters for additional work before approval. The
draft of the final report of the project has been prepared and has had an
inhouse review.

PLANS FOR FISCAL YEAR 1991: Plans are to complete the review process and
obtain Director's approval for publication of "Heat and Water Transfer Model
for Seasonally Frozen Soils" and "Evaluation of Seasonally Frozen Soil,
Southeastern North Dakota."

REPORT PRODUCTS: Emerson, D.G., 1986, Study plan for heat and water
transport in frozen soils, North Dakota, in Proceedings of the Symposium Snow
Management for Agriculture: Great Plains Agricultural Council Publication No.
120, Swift Current, Saskatchewan, p. 289-298.
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Emerson, D.G., Sweeney, M.D., Dresslier, V.M., and Norbeck, S.W., 1990,
Instrumentation and data for a study of seasonally frozen soil in southeastern
North Dakota: U.S. Geological Survey Open-File Report 90-107, 191 p.

Emerson, D.G., Evaluation of seasonally frozen soil, southeastern North
Dakota (in progress).

Emerson, D.G., Heat and water transfer model for seasonally frozen soils
(in progress).
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GENERATION OF A DATA BASE FOR THE JAMES RIVER SALINITY MODEL,
NORTH DAKOTA AND SOUTH DAKOTA

PROJECT NUMBER: ND 85-135.

LOCATION: James River basin and Red River of
the North basin, eastern North Dakota and South
Dakota.

PERIOD OF PROJECT: April 1985 to September 1990.

PROJECT CHIEF: Kenneth L. Lindskov.

COOPERATING AGENCY: U.S. Department of the Interior, Bureau of
Reclamation.

PROBLEM: Operation of the Garrison Diversion Unit will bring Missouri
River water into the James River basin and into the Red River of the North
basin. The additional flows in the James River basin and in the Red River of
the North basin will permit expanded irrigation and provide a new supply of
water for municipalities and industry. The addition of Missouri River water
to the James River, Sheyenne River, and Red River of the North may affect the
quantity and quality of streamflow in the river systems. The U.S. Bureau of
Reclamation would like to assess the impacts of adding Missouri River water to
the river systems.

OBJECTIVES: The original objective of this study was to generate a
water-quality data base that included data for dissolved solids, carbonate
hardness, sulfate, chloride, and sodium for 1953-84 for the James River basin
for use in the U.S. Bureau of Reclamation's river-salinity model. The water-
quality data base, along with the streamflow data base developed for an
earlier project, would be used with a river-salinity model to evaluate a
variety of management options. The objective and scope of the study later
were expanded to include a similar data base and a monthly streamflow data
base for 1931-84 for the Sheyenne River and the Red River of the North. The
data bases developed for the Sheyenne River and the Red River of the North
will be used in the U.S. Bureau of Reclamation's river-salinity model and
monthly streamflow model to assess and predict the effect that operation of
the Garrison Diversion Unit may have on water quality and streamflow of the
Sheyenne River and the Red River of the North.

APPROACH: Measured water-quality data will be compiled for selected
stations on the James River, Sheyenne River, and Red River of the North. For
those stations where data from water-quality samples do not adequately define
the variation in concentrations of the water-quality constituent, relations
will be developed between water-quality constituent concentrations and
streamfiow, between water-quality constituent concentrations and specific
conductance, and between specific conductance and streamflow. The relations
will be used to estimate missing monthly values in the water-quality data
bases.
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Measured streamflow data will be compiled for streamflow-gaging stations
on the Sheyenne River and the Red River of the North for 1931-84. Record-
extension techniques will be used to estimate missing monthly streamfiow
values.

Water-quality and streamflow data bases for the Sheyenne River and the
Red River of the North will be used in monthly water-quality and monthly
streamfiow models to assess the impacts of adding Missouri River water to the
Sheyenne River and the Red River of the North.

PROGRESS IN FISCAL YEAR 1990: The three interpretative reports continued
in the review process. The report that documents the streamflow for selected
sites in the Red River of the North basin was submitted for approval. The
report that documents water-quality data bases and methods for estimating
monthly mean was processed nearly to the point of submittal for approval. The
report that documents calibration of the model and simulated effects of
proposed operating plans of the Garrison Diversion Unit on the Sheyenne River
and Red River of the North was processed through editorial review.

PLANS FOR FISCAL YEAR 1991: The three interpretative reports will be
submitted for Director's approval.

REPORT PRODUCTS: Briel, L.I., 1989, Dissolved-solids data for the James
River salinity model, North Dakota and South Dakota: U.S. Geological Survey
Open-File Report 89-43, 239 p.

Wiche, G.J., Benson, R.D., and Emerson, D.G., 1989, Streamflow at
selected gaging stations on the James River in North Dakota and South Dakota,
1953-82, with a section on climatology: U.S. Geological Survey Water-
Resources Investigations Report 89-4039, 99 p.

Guenthner, R.S., Methods for estimating monthly mean concentrations of
selected water-quality constituents for sites in the Red River of the North
basin, North Dakota and Minnesota (in progress).

Guenthner, R.S., Simulated effects of the proposed Garrison Diversion
Unit on streamflow and dissolved solids in the Sheyenne River and the Red
River of the North, North Dakota (in progress).

Guenthner, R.S., Weigel, J.F., and Emerson, D.G., Gaged and estimated

monthly streamflow during 1931-84 for selected sites in the Red River of the
North basin in North Dakota and Minnesota (in progress).
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EVALUATION OF THE POTENTIAL FOR TOXIC-ELEMENT CONSEQUENCES DUE TO THE
GARRISON DIVERSION UNIT, NORTH DAKOTA AND SOUTH DAKOTA

PROJECT NUMBER: ND 86-138.

“[——LL:{*\L{_'L-F
LOCATION: James River basin, North Dakota and - 1114_;
South Dakota. _*:i&jt;gkj

PERIOD OF PROJECT: March 1986 to September 1991.

PROJECT CHIEF: Wayne R. Berkas.

COOPERATING AGENCY: U.S. Department of the Interior, Bureau of
Reclamation.

PROBLEM: Recent studies in the western United States have focused on
important environmental problems associated with irrigating arid and semiarid
lands underlain by soils that originated from sediments deposited in a marine
environment. The natural accumulation of potentially toxic elements in the
sedimentary rocks makes these lands important sources for remobilization of
trace elements such as selenium. Results of earlier investigations in the
western San Joaquin Valley of California have demonstrated that, during
intensive irrigation, trace quantities of selenium have been mobilized,
transported, and concentrated in irrigation return flows. This can create a
major environmental problem. Changes in environmental conditions, such as
those accompanying irrigation in the Garrison Diversion Unit, could result in
increased concentrations or remobilization of potentially toxic elements.
This, in turn, could 1imit water and soil uses and affect the ecological
system dependent on the water resource.

OBJECTIVES: The purpose of this study is to evaluate the potential
effects of expanded irrigation within the Garrison Diversion Unit on the
mobility and availability of potentially toxic trace elements, especially
arsenic and selenium. Objectives include identification of the concentration,
distribution, and mobility of potentially toxic trace elements in areas of
proposed irrigation development within the Garrison Diversion Unit.

APPROACH: The investigation will be conducted in two phases--a
reconnaissance phase and a detailed phase. The purpose of the reconnaissance
phase is to review available data and define the occurrence and distribution
of potentially toxic elements in soils in areas that are authorized to
receive irrigation water from the Garrison Diversion Unit. Al1 soil samples
will be analyzed for total concentrations of 42 elements, including arsenic
and selenium. In addition, samples will be analyzed for water-extractable
concentrations of 14 elements, including three anions--chloride, fluoride, and
sulfate.
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The purpose of the detailed phase is to provide comprehensive information
on potentially toxic elements in the soil profile, shallow ground water, and
drains in the west Oakes irrigation area. This information will aid in
defining conditions and processes that could mobilize potentially toxic ele-
ments. Soil samples will be analyzed for total concentrations of 38 elements.
The ground-water samples will be analyzed for major and trace elements
(including arsenic, mercury, and selenium), dissolved nutrients, and dissolved
organic carbon.

PROGRESS IN FISCAL YEAR 1990: The need for additional sampling and
interpretation was identified during preparation of the report "Geochemistry
of Soils and Shallow Ground Water, with Emphasis on Arsenic and Selenium,
in Part of the Garrison Diversion Unit, North Dakota, 1985-87" and while
preparing the toxic-elements part of the U.S. Bureau of Reclamation's
Comprehensive Study Team report to Congress. Thus, a new study plan was
developed to sample soils and ground water in the Harvey Pumping, LaMoure,
Lincoln Valley, New Rockford, and Turtle Lake proposed irrigation areas. Soil
samples were obtained at selected depths at about 16 sites in the New Rockford
area, 16 sites in the Turtle Lake area, 4 sites in the Harvey Pumping area,
and 4 sites in the Lincoln Valley area. These soil samples were submitted to
the Geologic Division Laboratory in Denver for determination of elemental
composition of the soils and trace-element concentrations of water extractions
from the soils. New wells were completed near the water table in each of the
holes drilled to obtain soil samples. Previously constructed wells that were
completed near the bottom of the same upper aquifer also are available at most
of the sites where soil samples were obtained. After detailed examination of
maps and information from previous studies, it was determined that previously
obtained soil data were adequate for the LaMoure area. It also was determined
that ground water from 5 to 10 existing irrigation wells in the LaMoure area
should be sampled. Ground-water samples generally were obtained from both the
shallow and deeper wells in the Harvey Pumping, Lincoln Valley, and Turtle
Lake areas. All of the ground-water samples will be analyzed by the U.S.
Geological Survey National Water Quality Laboratory for common ions and
dissolved nutrients, trace elements, and dissolved organic carbon.

PLANS FOR FISCAL YEAR 1991: Ground-water sampling will be completed. A
new interpretative report will be prepared to update the report "Geochemistry
of Soils and Shallow Ground Water, with Emphasis on Arsenic and Selenium, in
Part of the Garrison Diversion Unit, North Dakota, 1985-87."

REPORT PRODUCTS: Goolsby, D.A., Severson, R.C., and Wilson, S.A., 1989,
Geochemistry of soils and shallow ground water, with emphasis on arsenic and
selenium, in part of the Garrison Diversion Unit, North Dakota, 1985-87: U.S.
Geological Survey Water-Resources Investigations Report 89-4104, 132 p.

Wald, J.D., Helgesen, C.S., and Pokladnik, M.C., 1989, Water-quality data
for selected wells and drains in the Oakes study area, south-central North
Dakota, December 1986 through September 1987: U.S. Geological Survey
Open-File Report 89-63, 60 p.
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Wilson, S.A., Severson, R.C., Briggs, P.H., and Kennedy, K., 1989a,
Analysis of water samples collected from wells in the James River valley,
North Dakota: U.S. Geological Survey Open-File Report 89-441, 25 p.

Wilson, S.A., Severson, R.C., Briggs, P.H., and Kennedy, K., 1989b, Total
chemical analysis of soil samples collected in the James River valley, North
Dakota: U.S. Geological Survey Open-File Report 89-442, 30 p.

Wilson, S.A., Severson, R.C., Kennedy, K., and Briggs, P.H., 1989, Total
and aqueous extraction analysis of soil samples from the James River valley,
central North Dakota, part I: U.S. Geological Survey Open-File Report 89-440,
31 p.
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EVAPORATION AND GROUND-WATER INTERACTION OF DEVILS LAKE, NORTH DAKOTA
PROJECT NUMBER: ND 86-139.

LOCATION: Devils Lake basin, northeastern
North Dakota.

PERIOD OF PROJECT: April 1986 to September 1991.

PROJECT CHIEF: Gregg J. Wiche.

COOPERATING AGENCY: North Dakota State Water Commission.

PROBLEM: Historically, water levels of Devils Lake have fluctuated
dramatically. In the early and mid-1980's, high water levels generated a
multimillion-dollar fishing and tourist trade industry, but the high water
threatened to inundate large areas of developed property. In the late 1980's,
declining water levels have threatened the fishing industry. In order to
develop a management model, State and local governments need information about
how hydrologic components affect water levels. More information is needed on
evaporation rates from the lake surface and on ground-water interaction.

OBJECTIVES: The purpose of this study is to measure the principal hydro-
logic components that cause water-level fluctuations of Devils Lake. The
major emphasis will be to measure evaporation from Devils Lake and estimate
the direction and magnitude of the ground-water flux component.

APPROACH: Evaporation will be computed with the energy-budget technique.
Data that will be collected are incoming and reflected shortwave and longwave
radiation, air temperature, dewpoint, water temperature of inlet streams,
temperature and quantity of ground-water seepage, lake-surface temperature,
and periodic temperature surveys of the entire water body to measure changes
in stored heat. The ground-water flux will be estimated by installing a
series of shallow water-table wells around Devils Lake in transects extending
from the shoreline to the topographic divide.

PROGRESS IN FISCAL YEAR 1990: A report that presents all of the project
data collected through 1988 was approved and published. The interpretative
report was written, reviewed, and submitted for approval. Data collection
continued. Evaporation from the lake surface and inflow were computed for the
1989 water year. Energy-budget and mass-transfer evaporation methods were
compared.

PLANS FOR FISCAL YEAR 1991: The interpretative report will be processed

through Director's approval. Collection of data necessary to compute energy-
budget evaporation will continue.

REPORT PRODUCTS: Sether, B.A., and Wiche, G.J., 1989, Meteorologic and
hydrologic data collected for computing evaporation from Devils Lake, North
Dakota, 1986-88: North Dakota State Water Commission Water Resources
Investigation 10, 172 p.
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Wiche, G.J., Evaporation computed by energy-budget and mass-transfer
methods and water-balance estimates for Devils Lake, North Dakota, 1986-88 (in
progress).

44



SUSPENDED-SEDIMENT TRANSPORT IN THE MISSOURI RIVER BETWEEN GARRISON DAM
AND THE HEADWATERS OF LAKE OAHE

PROJECT NUMBER: ND 88-143.

LOCATION: Missouri River between Garrison Dam
and Bismarck, North Dakota.

PERIOD OF PROJECT: October 1987 to September 1991.

PROJECT CHIEF: MWayne R. Berkas.

COOPERATING AGENCY: U.S. Department of the Army, Corps of Engineers,
Omaha District.

PROBLEM: The Missouri River is the largest river in North Dakota and the
most significant source of surface water in the State. Two problems related
to sediment transport have been perceived by residents who own land along the
Missouri River: (1) Bank erosion is occurring along the reach of the Missouri
River between Garrison Dam and Bismarck and (2) increased deposition of
sediment downstream of Bismarck is causing a delta to form.

OBJECTIVES: The purpose of this study is to quantitatively describe the
characteristics of suspended-sediment movement and changes in suspended-
sediment concentrations in the reach of the Missouri River between Garrison
Dam and the headwaters of Oahe Reservoir. Objectives are (1) to identify
areas of deposition or resuspension during steady-flow conditions along the
Missouri River; (2) to determine the sources of suspended-sediment loads and
estimate the contributions from bank erosion, bed erosion, and tributaries;
and (3) to identify those areas where net annual deposition is occurring.

APPROACH: Suspended-sediment samples will be colleced at 20 sites on the
Missouri River during high-, medium-, and low-flow conditions. At 15 sites,
sediment samples will be depth integrated at five to seven vertical soundings
in the cross section depending on cross-section geometry. Suspended-sediment
samples will be analyzed for sand-silt split to determine areas of deposition
and resuspension. At five sites, intensive sampling will be conducted by
collecting samples at 20 verticals in the cross section. The 20 samples
will be composited into about 3 samples, which will be analyzed for grain-size
distribution. Discharge measurements will be made to ensure steady-flow
conditions. Correlations will be developed between suspended-sediment concen-
tration and location along the Missouri River.

PROGRESS IN FISCAL YEAR 1990: Missouri River streamflow did not reach
the magnitudes targeted for sampling at medium or high flows; thus, no sedi-
ment sampling was done during the year. Composite samples of the top, middle,
and toe of actively eroding banks in the study reach were collected at 40
locations, however, to determine if the sediment transported by the river is
from the riverbanks, the riverbed, or both. Also, past sediment records for
the Missouri River at Bismarck were evaluated to determine why there is a big
difference between sediment loads computed by the U.S. Army Corps of Engineers
and sediment loads computed by the U.S. Geological Survey.
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PLANS FOR FISCAL YEAR 1991: Below-normal water levels in Lake Sakakawea
that resulted from 3 years of drought may not permit the release of flows of
the magnitudes needed to complete the sampling for this study. However,
spring runoff may result in increased releases from the lake; thus, sampling
could be completed during medium-flow conditions.

REPORT PRODUCT: Suspended-sediment characteristics of the Missouri River
between Garrison Dam and Bismarck, North Dakota (planned).
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PEAK-FLOW FREQUENCY FOR UNREGULATED STREAMS IN NORTH DAKOTA

PROJECT NUMBER: ND 88-145. Seesies
LOCATION: Statewide. S sah
— EREAETE
PERIOD OF PROJECT: July 1988 to September 1990. SRS =
STATEWIDE

PROJECT CHIEF: Tara J. Willijams.

COOPERATING AGENCY: North Dakota Department of Transportation.

PROBLEM: Accurate estimates of peak fiow for selected recurrence
intervals such as the 100-year flood are needed for the efficient design of
highway structures. Frequency relations for gaging stations are defined with
log-Pearson type III analysis, and information commonly is transferred from
gaged to ungaged sites by relating peak flow of selected recurrence intervals
to basin and climatic characteristics. No analysis of this type has been
completed since 1975. The length of record is now longer for many stations,
and there are more stations with 10 or more years of record. The skew
coefficient used in the log-Pearson analysis also needs further evaluation for
North Dakota.

OBJECTIVES: Peak-flow and basin and climatic characteristics data for
all gaging stations will be reevaluated in order to (1) develop a new method
for determining the log-Pearson type III skew coefficient for frequency
analysis of gaging-station data and compare results with the map in Bulletin
178, Guidelines for Determining Flood Flow Frequency (Hydrology Subcommittee
for the Interagency Advisory Committee on Water Data, 1982); (2) develop up-
to-date frequency relations with log-Pearson type III analysis for all gaging
stations having 10 or more years of record; and (3) develop log-linear
regression equations for estimating peak flow at ungaged sites on unregulated
North Dakota streams for recurrence intervals of 2, 5, 10, 25, 50, and 100
years. :

APPROACH: Three methods will be tested as possibilities for making
improved estimates of generalized skew for North Dakota. A listing of the
mean of station skew values within homogeneous hydrologic regions, maps
showing lines of equal skew, and equations to predict skew with regression
techniques will be developed. The three methods will be compared for
accuracy, and the most accurate will be compared to the generalized skew map
in Bulletin 17B. If the new estimates of skew are not significantly
different, the map in Bulletin 17B will be used.

After the best method of determining skew coefficients has been selected,
the log-Pearson type III distribution will be used to compute frequency
relations for all gaging stations in North Dakota and for a few stations in
adjacent states. A table that includes station name, location, selected basin
and climatic characteristics, period of record used, maximum peak flow of
record, and peak flows for recurrence intervals of 2, 5, 10, 25, 50, and 100
years will be included in the final report.
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A method for estimating peak-flow frequency for ungaged sites will be
developed with generalized least squares regression techniques. Several basin
and climatic characteristics will be tested for significance in the regression
model.

PROGRESS IN FISCAL YEAR 1990: Skew analysis was completed. It was
determined that the generalized skew map in Bulletin 17B provides good
estimates of skew coefficients for the State. Station frequency curves are

being finalized, and regression analysis has begun. The final report is in
progress.

PLANS FOR FISCAL YEAR 1991: Plans are to complete the regression
analysis and publish the final report.

REPORT PRODUCT: Peak-flow characteristics of North Dakota streams
(planned).
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DISSOLVED-SOLIDS AND NUTRIENT BUDGETS OF DEVILS LAKE, NORTH DAKOTA

PROJECT NUMBER: ND 89-147. ey
i__ _L( —
LOCATION: Northeastern North Dakota. [ J_L;Z:%ﬂi

LTS i
A T

PERIOD OF PROJECT: October 1988 to September 1991.

PROJECT CHIEF: Steven K. Sando.

COOPERATING AGENCY: North Dakota Game and Fish Department.

PROBLEM: Because of the severe drought and high temperatures during the
summer of 1989, water levels in Devils Lake declined considerably and caused
an increase in the growth of undesirable algae. Federal and State agencies
and local and national fishing, hunting, recreational, and environmental clubs
and groups have expressed concern about actual and potential changes to the
quality of water in Devils Lake.

OBJECTIVES: Objectives are (1) to quantitatively describe the present
quality of water entering Devils Lake and within Devils Lake and (2) to
develop a dissolved-solids and nutrient budget for Devils Lake.

APPROACH: Water-quality information for Devils Lake from several
previously published reports will be used to evaluate the historic variability
of the concentrations of dissolved solids and nutrients. Water-quality data
collected by the U.S. Geological Survey from 1969 through 1979 also will be
used. About eight new water-quality sampling sites will be established on
Devils Lake. Water-quality samples will be collected five times a year at the
eight new sites and analyzed for common ions, selected trace elements,
nutrients, phytoplankton, and chlorophyll. Field measurements of light
penetration, turbidity, temperature, pH, specific conductance, and dissolved
oxygen will be obtained concurrently with the water-quality sampling. Daily
specific-conductance data will be colilected at the gages on Big Coulee and
channel A. Collected data will be used to test the applicability of several
empirical models to estimate the biomass in Devils Lake. In-lake experiments
may be used to verify the validity of the model.

PROGRESS IN FISCAL YEAR 1990: Water-quality data were collected during
five synoptic sampling trips at eight sites. Calculation of the mass of
dissolved solids in different parts of the lake was completed. A literature
review was completed. Preliminary dissolved-solids findings were presented
at the North Dakota Water-Quality Symposium. Preliminary nutrient-budget
calculations have been completed. A draft report has been started.

PLANS FOR FISCAL YEAR 1991: Nutrient-budget calculations will be
completed. Relations between chlorophyll A and nutrients, dissolved solids,
and zooplankton will be determined. Trace-element and plankton data will be
summarized. The report will be submitted for Director's approval.

REPORT PRODUCT: Dissolved-solids budget, nutrient budget, and plankton
relations in Devils Lake, North Dakota (planned).
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RELATION BETWEEN UPPER-AIR FLOW PATTERNS, CLIMATE, AND HYDROLOGIC
VARIABILITY IN THE RED RIVER OF THE NORTH BASIN, NORTH DAKOTA,
SOUTH DAKOTA, MINNESOTA, MANITOBA, AND SASKATCHEWAN

PROJECT NUMBER: ND 89-148.

LOCATION: Eastern North Dakota, northeastern
South Dakota, northwestern Minnesota, southern
Manitoba, southeastern Saskat;hewan.

PERIOD OF PROJECT: March 1989 to September 1991.

PROJECT CHIEF: Gregg J. Wiche.

PROBLEM: 1In recent years, a general consensus has emerged that a global
temperature increase larger than any in recorded history will occur late in
the next century because of the doubling of the concentration of carbon
dioxide (or the equivalent change from all radiatively active gases). Any
significant change in the hydrologic flow regimen in the Red River of the
North basin caused by carbon-dioxide-induced climate change could have an
adverse effect on peak, mean, and low flows and on water quality of streams
within the basin. Since the Red River of the North drains parts of Minnesota,
South Dakota, and North Dakota and parts of Manitoba and Saskatchewan in
Canada, a change in flow regimen of streams draining the Red River basin would
raise difficult interstate and international legal questions.

OBJECTIVES: The hydrology of the Red River basin will be compared to the
variability of 50-kilopascal height flow patterns over western and northern
North America to (1) identify those anomalous conditions that can be
classified as either hydrological or agricultural droughts and prolonged wet
periods; (2) develop analyses of the 50-kilopascal height and 50- to
100-kilopascal thickness patterns for the northern hemisphere for the dry and
wet periods; (3) assess the possible differences between the upper-air flow
patterns that accompany wet and dry periods and compare the wet and dry upper-
air flow patterns to the normal flow; (4) statistically compare climate
variables such as temperature, precipitation, surface pressure, and cloud
cover to the upper-air flow patterns and the discharge of the Red River of
the North and its tributaries during wet and dry periods; and (5) assess the
circulation controls that lead to the anomalies in the upper-air flow patterns
associated with the anomalous periods.

APPROACH: The 50-kilopascal height and 50- to 100-kilopascal thickness
patterns will be analyzed separately and compared to the normal patterns and
to each other. The patterns that occurred during the prolonged wet and dry
periods will be compared to the normal pattern. Descriptive statistics such
as the mean, median, and standard deviation of the 50-kilopascal height and
the 50- to 100-kilopascal thickness patterns will be computed. Statistics
will be computed for the monthly discharge. The accumulated departure from
the mean discharge will be calculated and plotted. Periods of greater-than-
normal and less-than-normal discharge will be identified. The relations
among wet and dry periods, discharge, and upper-air flow patterns will be
determined.
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PROGRESS IN FISCAL YEAR 1990: Composite monthly precipitation data for
each subbasin were developed. Percentiles of the monthly precipitation for
each season were computed and used to identify the anomalous periods for the
upper-air analysis. Statistical analysis of monthly streamflow for about 60
gaging stations was completed.

PLANS FOR FISCAL YEAR 1991: Composite upper-air-pressure surface-height
charts (50-kilopascal, 100-kilopascal, and 50- to 100-kilopascal surfaces)
will be constructed. Upper-air flow patterns to the wet and dry precipitation
extremes will be identified from the composite charts. Upper-air flow
patterns during the hydrologic extremes will be identified.

REPORT PRODUCT: Relation between upper-air flow patterns, climate, and
hydrologic variability in the Red River of the North basin, North Dakota,
South Dakota, Minnesota, Manitoba, and Saskatchewan (planned).
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WATER-QUALITY ASSESSMENT OF THE RED RIVER OF THE NORTH
NEAR FARGO, NORTH DAKOTA

PROJECT NUMBER: ND 89-150.

'Ia-L-r-\,\-Lr;-’:_

LOCATION: Fargo, North Dakota. o Jf :!iﬁi}
g 1,_3— Ema
PERIOD OF PROJECT: August 1989 to September 1991. e -

PROJECT CHIEF: Edwin A. Wesolowski.

COOPERATING AGENCY: North Dakota State Department of Health.

PROBLEM: The Red River of the North near Fargo is classified as water-
quality 1imited, which l1imits the maximum allowable daily loads of treated
wastewater effluent that can be discharged into the river. The city of Fargo
has applied to the North Dakota State Department of Health for a change in the
city's discharge permit. A calibrated water-quality model is needed to deter-
mine how present and future effluent releases will impact the downstream water
quality in the Red River of the North.

OBJECTIVE: The objective of this study is to document water-quality
conditions and processes that affect waste-assimilative capacities of a
31-mile reach of the Red River of the North downstream of Fargo.

APPROACH: Data will be obtained and analyzed in order to (1) define
hydraulic conditions, including traveltime and dispersion characteristics;
(2) define reaeration coefficients; (3) determine ultimate biochemical and
streambed-oxygen demands; and (4) calibrate and verify the QUAL2E water-

quality model. Data w111 be col1ected to calibrate the model and again to
verify the model.

PROGRESS IN FISCAL YEAR 1990: Traveltime and reaeration data were
collected for flows of about 450 cubic feet per second. Channel cross
sections were measured at 1-mile intervals in the study reach. Streambed-
oxygen demand was measured at all sampling sites during August to September.
Synoptic water-quality and streamflow data were collected for a 24-hour period
when the flow was about 250 cubic feet per second for use in verifying the
QUAL2E water-quality model.

PLANS FOR FISCAL YEAR 1991: Another traveltime and reaeration study may
be conducted provided flows in the study reach are less than 100 cubic feet
per second. All data will be used to further verify the QUAL2E water-quality
model. The final report will be completed.

REPORT PRODUCT: Effects of treated effluent on the water quality of the
Red River of the North near Fargo, North Dakota (planned).
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HYDROLOGY OF FORT BERTHOLD INDIAN RESERVATION, NORTH DAKOTA

NUMBER: ND 90-153. T
PROJECT NUMB T \‘!Ll_#:a
LOCATION: Fort Berthold Indian Reservation, L ,.Jbtgxﬂ

North Dakota. SR i

PERIOD OF PROJECT: October 1989 to September 1993.

PROJECT CHIEF: Steve W. Cates.

COOPERATING AGENCY: Three Affiliated Tribes.

PROBLEM: MWater of acceptable quality for domestic use is in high demand
for the Fort Berthold Indian Reservation. Detailed information about the
occurrence and quality of ground water and surface water on the reservation
generally is not available or easily accessible.

OBJECTIVES: Objectives are (1) to describe the stratigraphy, distribu-
tion, and hydrologic properties of aquifers on the reservation; (2) to
investigate the quality and movement of ground water; (3) to improve the
understanding of the surface-water system; (4) to complete an inventory of
current water use; (5) to prepare a report on results of the study; and (6)
to add data obtained during the study to an existing geographic information
system data base.

APPROACH: Existing geologic, geochemical, and hydrologic data will be
reevaluated. Streamflow will be measured, water-quality samples will be
obtained, and selected spring and ground-water sites will be sampled and
inventoried. Hydrologic and water-quality data will be analyzed, and test
drilling will be conducted to augment existing data locations. Geophysical
Togs will be used to define locations of buried channels and buried glacial
aquifers. Data will be integrated with other available data and used to
interpret the reservation's water resources.

PROGRESS IN FISCAL YEAR 1990: An inventory of 214 water wells was
completed. Streamflow was measured monthly at five partial-record stations.
A gain/loss study was completed on selected streams, and water samples were
taken at selected gain/loss study locations for chemical analysis. A water-
level inventory network that includes 45 wells was developed and data were
acquired monthly at these wells. Historical data for springs were checked
and an inventory network for springs is being developed. About 620 pertinent
geophysical logs were obtained and organized. A geologic map based on maps
from county ground-water reports is being constructed with geographic infor-
mation system software. A gravity survey was organized and begun. Plans were
made for fiscal year 1991 for a high-frequency high-resolution seismic survey.
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PLANS FOR FISCAL YEAR 1991: Geochemical data obtained from field
sampling during September 1990 will be assessed. Gravity data acquired from a
survey conducted during September through November 1990 will be processed and
interpreted. A seismic survey will be designed and implemented based on
interpretation of gravity data. Water-level-, spring-flow-, surface-water-,
and precipitation-data acquisition will continue.

REPORT PRODUCT: Hydrology of Fort Berthold Indian Reservation (planned).
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HYDROLOGY OF THE FLYING J, INC., FACILITY SITE NEAR WILLISTON, NORTH DAKOTA

PROJECT NUMBER: ND 90-154. vy "1

. 'le‘—. an

LOCATION: Flying J facility site southeast of JTT ;éﬂgl
Williston, North Dakota. qu yriiiwi

PERIOD OF PROJECT: May 1990 to September 1991.

PROJECT CHIEF: Thomas B. Reed.

COOPERATING AGENCY: U.S. Environmental Protection Agency.

PROBLEM: An oil refinery and associated facilities constructed on a
37-acre site east of Williston, N.Dak., during 1953 produced up to 5,200
barrels of oil per day before being acquired by Flying J, Inc., in 1980. The
refinery currently is not operating; however, site investigations are con-
tinuing in response to a Corrective Action Plan report submitted to the U.S.
Environmental Protection Agency in 1986. The report identifies seven separate
hydrocarbon plumes in the subsurface that are associated with the ground water
and notes the presence of hydrocarbons in the lower sand unit. The areal
extent of the contamination needs to be documented and the potential for
migration offsite needs to be evaluated.

OBJECTIVES: The purpose of this study is to use exist1ng data to evalu-
ate the subsurface geology and ground-water flow system in the vicinity of the
Flying J., Inc., facility with specific reference to the potential offsite
release of contaminants. Specific objectives are (1) to compile data from
various sources and in various forms into an organized computerized data set,
(2) to describe geometries and 1ithologies of upper geologic units, (3) to
determine hydrologic properties of the upper geologic units by analytical and
numerical techniques, (4) to describe ground-water flow systems of the upper
geologic units, (5) to describe the potential for surface-water runoff to move
contaminants offsite, and (6) to identify further data collection needed in
pursuit of the above objectives.

APPROACH: Existing data will be compiled, evaluated, and entered into a
geographic information system data base. Subsurface geology will be evaluated
from geophysical and geologic logs. Existing pumping tests will be evaluated
with appropriate analytical techniques, and the results will be further evalu-
ated with numerical-fiow modeling. The ground-water flow systems also will be
evaluated with numerical-flow modeling, and the potential for contamination of
wetlands south of the refinery by surface-water runoff will be evaluated.

PROGRESS IN FISCAL YEAR 1990: A geographic information system data base
was established, an aquifer pumping test in the lower sand unit was analyzed,
and the geohydrology in the vicinity of the Flying J, Inc., facility was
examined.
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PLANS FOR FISCAL YEAR 1991: The aquifer pumping test will be further
evaluated with numerical methods. The potential for contamination of wetlands
south of the facility site and the need for additional work will be evaluated.
A ground-water flow model of aquifers in the vicinity of the Flying J, Inc.,
facility will be developed. The aquifer pumping test analysis will be
reviewed.

REPORT PRODUCT: Hydrology in the vicinity of the Flying J, Inc.,
facility near Williston, North Dakota (planned).
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PREDICTING SCOUR AT BRIDGE CROSSINGS ON STREAMS IN NORTH DAKOTA
PROJECT NUMBER: ND 90-155.

LOCATION: Statewide.

PERIOD OF PROJECT: June 1990 to September 1994.

STATEWIDE

PROJECT CHIEF: Douglas G. Emerson.

COOPERATING AGENCY: North Dakota Department of Transportation.

PROBLEM: Bridge designers need more reliable methods to predict bridge
scour. Most of the existing scour-prediction equations are based on scale-
model bridge-scour measurements. The equations have not been validated
because of the lack of onsite measurements, which are difficult to collect
during high-flow conditions. Data bases that reflect full-scale, prototype
field conditions are needed to determine which scour-prediction equations
should be used for a particular set of conditions.

OBJECTIVES: The objectives are (1) to measure flow and scour during
high-flow conditions to define the occurrence and extent of scour at 20
selected bridge sites, (2) to compare scour depths measured onsite with scour
depths estimated using published scour-prediction equations and to evaluate
the adequacy of the scour-prediction equations, (3) to use regression analyses
and(or) other curve-fitting techniques to attempt to develop improved scour-
prediction equations if current equations fail to accurately estimate scour in
North Dakota and if adequate scour data are collected, and (4) to evaluate an
additional 20 bridge sites for scour.

APPROACH: A total of 20 scour-measurement bridge sites will be selected.
Bridge-scour measurements will be made during high-flow conditions for 3
years. The collected bridge-scour data will be used to evaluate existing
scour-prediction equations or to attempt to develop improved scour-prediction
equations. An additional 20 bridge sites will be selected for scour
evaluation. The 20 scour-evaluation bridge sites will be evaluated according
to Federal Highway Administration guidelines.

PROGRESS IN FISCAL YEAR 1990: A total of 20 scour-measurement bridge
sites and an additional 20 scour-evaluation bridge sites have been selected
with assistance from the North Dakota Department of Transportation. The 20
scour-measurement bridge sites established included (1) the installation of
a wire-weight, outside staff, or crest-stage gage; (2) a survey of cross
sections; and (3) the collection of bed-material samples.

PLANS FOR FISCAL YEAR 1991: The 20 scour-measurement bridge sites and
the 20 scour-evaluation bridge sites will be evaluated according to Federal
Highway Administration guidelines. Bridge scour will be measured at those
measurement sites where high flow occurs.

REPORT PRODUCT: Bridge scour at selected sites in North Dakota
(planned).
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BOTTOM-SEDIMENT/WATER-COLUMN INTERACTIONS AT DEVILS LAKE, NORTH DAKOTA
PROJECT NUMBER: ND 90-156.

LOCATION: Devils Lake, North Dakota.

PERIOD OF PROJECT: July 1990 to December 1990. S A S

PROJECT CHIEF: Stephen C. Komor.

COOPERATING AGENCY: North Dakota State Department of Health.

PROBLEM: The influence of benthic fluxes on the chemistry of water in
Devils Lake is unknown. The effects of benthic fluxes on water-column
chemistry must be defined to formulate water-use plans for Devils Lake.

OBJECTIVES: Objectives are (1) to determine the compositions of bottom
sediments and pore water in Devils Lake and (2) to determine the influence of
benthic fluxes on water-column chemistry.

APPROACH: Sediment cores will be collected at two locations in Devils
Lake. Sediment and water chemistry and sediment mineralogy will be determined
from the cores. The magnitudes and polarities of benthic fluxes will be
calculated from the compositions of bottom materials.

PROGRESS IN FISCAL YEAR 1990: A total of 20 sediment cores were
collected from two locations in Devils Lake. Pore water was separated from
sediment by centrifuging, and water and sediments were submitted for analyses
of chemical and isotopic compositions. Pore-water chemical data were received
in late July 1990 and were used to make preliminary estimates of benthic
fluxes and diagenetic reactions in Devils Lake bottom sediments. An abstract
that describes these preliminary results was submitted for the Fall American
Geophysical Union Meeting (December 1990).

PLANS FOR FISCAL YEAR 1991: The balance of the analytical data for the
Devils Lake bottom sediments should arrive before the end of calendar year
1990. These data include carbon, oxygen, hydrogen, and sulfur isotope values
for pore water and sediments and X-ray diffraction analyses of sediments. A
final report will be written after receipt of all data.

REPORT PRODUCTS: Komor, S.C., 1990, Water chemistry and benthic fluxes
in Devils Lake, northeast North Dakota: Transactions of the American
Geophysical Union, v. 71, no. 43, October 23, 1990, 1 p.

Bottom-sediment chemistry and benthic fluxes in Devils Lake, northeast
North Dakota (planned).

Effects of benthic fluxes and sediment diagenesis on water-column
chemistry in Devils Lake, North Dakota (planned).
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OTHER ACTIVITIES OF THE NORTH DAKOTA DISTRICT

To provide the hydrologic information and understanding needed for
the optimum utilization and management of the Nation's water resources, the
U.S. Geological Survey, Water Resources Division, is involved in numerous
activities other than its regular programs of data collection and hydrologic
investigations. Representatives of the U.S. Geological Survey serve on
advisory committees, task forces, and ad hoc groups set up for specific
purposes. Members of the North Dakota District staff participate in meetings,
provide administrative support, and furnish information requested by various
committees and task forces. Included are the North Dakota Nonpoint Source
Water Quality Task Force, the Red River Water Resources Council, the
Yellowstone River Compact Commission, the International Souris River Board of
Control, the Souris River Bilateral Water-Quality Monitoring Group and its
task forces, and the International Souris-Red River Engineering Board.

District staff review Environmental Impact Statements for selected
Federal projects to insure that available hydrologic data are used, that
the data are used correctly, and that the impact of proposed developments
on water features and resources is accurately evaluated. From time to time,
the District also is asked to review reports and projects of other Federal
agencies, primarily because of the Survey's hydrologic expertise and
impartiality. District personnel occasionally are called upon to provide
expert testimony concerning hydrologic information gathered or developed by
the District that is relevant to a water-resources issue under l1itigation.

In addition to the U.S. Geological Survey's formal programs and studies,
water information and assistance are provided to other agencies with specific
probtems. The District continually receives calls, visits, and mail requests
for information on ground-water availability and water levels, streamflow
magnitudes, water quality, and water use from scientists with other agencies,
landowners, consultants, public officials, and business concerns.
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